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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the deterioration of the structural material of a battery 
and the deterioration of battery performance even in the case where water intrudes the non- 
aqueous electrolyte by adding the organic silicon compound having Si-N coupling, which reacts 
with water and halogen acid so as to eliminate them, in the non-aqueous electrolyte including th 
support electrolyte, which reacts with water and generated the halogen acid. 
SOLUTION: Organic silicon compound having Si-N coupling reacts with water and halogen acid, 
and the Si-N coupling is uncoupled for cleavage so as to decompose the water and halogen acid. 
Decomposition product after the reaction is harmless to the battery performance, and since the 
decomposition product is organic compound, it has affinity with the non-aqueous electrolyte. As 
an organic silicon compound having Si-N coupling, the organic silicon compound, which includes 
single or plural Si-N coupling in a molecule, is used, and the silicon compound, which has Si-N 
coupling in the shape of Si-N-Si coupling in a molecule, is used. Organosilazane compound and 
organo di-silazane compound are usually used. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Nonaqueous electrolyte for cells characterized by adding the organic silicon compound 
which has the aforementioned water and halogen acid, and Si-N combination that removes these in 
response to the nonaqueous electrolyte containing the supporting electrolyte which reacts with 
water and may produce halogen acid. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the nonaqueous 
electrolyte for cells which took the cure of originating in a small amount of moisture which may 
intervene unescapable about the nonaqueous electrolyte for cells in the lithium secondary battery 
using the nonaqueous electrolyte which made the fixed halogenated compound etc. the supporting 
electrolyte in more detail etc., and halogen acid occurring. 
[0002] 

[Description of the Prior Art] A lithium or its compound is used for an electrode active material, 
and the nonaqueous electrolyte cell using the organic solvent which contains a supporting 
electrolyte as the electrolytic solution from that attracts attention in the usefulness as the 
rechargeable battery turned to the primary cell as for example, a small power supply for electronic 
parts, and the dc-batteries of an electric vehicle, or a lithium ion battery. 
[0003] in these nonaqueous electrolyte cells, it is a halogenated compound at the above- 
mentioned supporting electrolyte LiPF6 etc. — although used well, if some moisture is mixing 
unescapable into the electrolytic solution which must be non-water or the moisture produced by 
adsorption from other cell material exists, a reaction as shown in the next "-izing 1 " will occur, 
and the halogen acid like hydrogen fluoride HF will be generated 
[0004] 
[Formula 1] 

LiPF,+H,0 ^ 2HF + LiF + POFa 

[0005] Hydrogen fluoride has the problem referred to as degrading a cell component and degrading 
a cell performance further. Furthermore, it is known that the reaction of the above "-izing 1" will 
be promoted by the pyrosphere. For this reason, for example, it especially sets to the rechargeable 
battery for dc-batteries of the electric vehicle with which stable operation in the temperature 
region of -30 degrees C-60 degreeC is demanded, and a problem is a remarkable next door and 
LiPF6. It is supposed that the nonaqueous electrolyte cell made into a supporting electrolyte is 
difficult to apply. 

[0006] And in order to solve this problem, the following proposals are made conventionally, for 
example, it sets to invention of the nonaqueous electrolyte rechargeable battery indicated by 
JP,4-284372,A — LiPF6 the nonaqueous electrolyte made into a supporting electrolyte — 
receiving — aluminum 203 MgO and BaO from — by adding the oxide chosen, these oxides adsorb 
the hydrogen fluoride produced in the electrolytic solution, and it is supposed that it will remove 
out of the system of reaction 

[0007] Moreover, it is LiPF6 if it sets to invention of the nonaqueous electrolyte cell indicated by 
JP,7-122297,A. It is supposed by adding an acid anhydride (for example, ac tic anhydride) that 
these acid anhydrides catch the water in the electrolytic solution b for hand, and will suppress 
the reaction of th above "-izing 1 " to the nonaqueous electrolyte mad into a supporting 
electrolyte. 
[0008] 
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[Problem(s) to be Solved by the Invention] However, since removal of hydrogen fluorid advances 
very slowly depending on the oxide of the addition which can be actually permitted as a cell about 
invention given in aforementioned JP,4-284372,A according to this artific r's supplementary 
examination, it does not catch up with the generating spe d of hydrog n fluoride. Therefore, there 
is a problem which says degradation of the cell by hydrogen fluoride etc. for not coming to prevent 
effectively. 

[0009] on the other hand, if the acid resulting from an acid anhydride will be generated and it says 
although the dehydration effect by the acid anhydride is high about invention given in 
aforementioned JP.7-1 22297,A consequently, it will be only what replaces halogen acid by other 
acids And as opposed to halogen acid, although an acetic acid etc. is a weak acid relatively, there 
is no change in bringing about degradation of the electrolytic solution and cell can material too, and 
it has not become essential solution to it. 

[0010] Then, in this invention, in the nonaqueous electrolyte containing the supporting electrolyte 
which reacts with water and may produce halogen acid for cells, or the nonaqueous electrolyte cell 
using this, the evil by halogen acid is prevented effectively and let it be the technical technical 
problem which should be solved not to produce a secondary problem like the above-mentioned 
conventional technology moreover, either. 
[0011] 

[Focus] When this artificer is examining the dehydrating agent from which the moisture leading to 
[ of halogen acid ] generating is removed, he has not only dehydration but the function of a 
dehalogenation acid, and came to discover the fixed organic silicon compound group centering on 
the ORGANO silazane compound effective in solution of the above-mentioned technical problem. 
[0012] 

[Means for Solving the Problem] 

[0013] (Composition of the 1st invention) The composition of the 1st invention (invention 
according to claim 1 ) of this application for solving the above-mentioned technical problem is 
nonaqueous electrolyte for cells which added the organic silicon compound which has Si-N 
combination which removes these in response to the nonaqueous electrolyte containing the 
supporting electrolyte which reacts with water and may produce halogen acid with the 
aforementioned water and halogen acid. 

[0014] (Composition of the 2nd invention) The composition of the 2nd invention (it has not 
indicated to a claim) of this application is a nonaqueous electrolyte cell using the nonaqueous 
electrolyte for cells built over the 1 st invention as an active material of either positive/negative 
electrode at least, including a lithium or its compound. 
[0015] 

[Function and Effect of the Invention] In the 1st invention, even if some moisture is mixing into 
nonaqueous electrolyte, or this moisture reacted with the supporting electrolyte and halogen acid 
has separated, when these moisture and halogen acid react with the aforementioned organic 
silicon compound, it is removed. In addition, this operation and effect are the same also in the 2nd 
invention. 

[0016] Since the reaction with this organic silicon compound, water, or halogen acid occurs very 
promptly, there is no fault by shortage of a reaction rate like invention of a publication in JP,4~ 
284372A and it does not have the fault referred to as producing other toxic substances 
secondarily like invention of a publication in JP,7-122297,A in this invention, either. 
[0017] In spite of using the supporting electrolyte which reacts with water and may produce 
halogen acid from the above thing in the nonaqueous electrolyte for cells concerning this invention, 
even if water mixes in nonaqueous electrolyte, degradation of a cell component and degradation of 
a cell performance are prevented. 
[0018] 

[Embodiments of the Invention] Next, the gestalt of implementation of the 1st invention and the 
2nd invention is explained. 

[0019] [Object of 1. this invention] All the nonaqueous electrolyt cells using th nonaqueous 
electrolyte for cells and this containing the supporting electrolyte which reacts with water and may 
produce halogen acid in principle may be s t as the obj ct of this invention. Now, the so-called 
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"lithium cell" with which a lithium or its compound is used for a nonaqueous lectrolyt cell at 
least as an electrod active material of either positive/negativ electrode occupies most. 
[0020] While using occlusion and th carbon material which can be emitted for the lithium battery 
(rechargeable battery) and negative electrode which use activated carbon, 2 titanium sulfides, or 
molybdenum disulfide for a positiv electrode while a lithium or its alloy is included in the lithium 
dry cell (primary cell) and negative electrode which use manganese dioxide, zinc fluoride, a copper 
oxide, or a thionyl chloride for a positive electrode as 2 of such a lithium cell that is the object of 
this invention, and an example of 3 while using a lithium for a negative electrode for a lithium ion, 
the lithium ion battery which uses a lithium transition-metals 

[0021] In addition, even if it is not the above lithium cells, as long as the technical problem of the 
aforementioned this invention may arise, they are the nonaqueous electrolyte for object slack cells 
of this invention, and a nonaqueous electrolyte cell. 

[0022] [2. supporting electrolyte] A supporting electrolyte means the matter added in order to say 
that the conductivity of the electrolytic solution is raised and charge and electric discharge of a 
cell are performed efficiently in the nonaqueous electrolyte for cells, supporting electrolyte known 
well UPF6 LiBF4 although it is, in this invention, it limits to these — not having — others — for 
example, — The general supporting electrolyte which reacts slightly with water and may produce 
halogen acid like hydrogen fluoride like LiAsF6 is contained. 

[0023] [Organic solvent in the nonaqueous electrolyte for 3. cells] As long as there is no 
mismatching special [ with a supporting electrolyte ], there is no limitation in the kind of organic 
solvent. Ethylene carbonate (EC), propylene carbonate (PC), diethyl carbonate (DEC), dimethyl 
carbonate, dimethoxyethane, gamma-butyrolactone, etc. and two or more sorts of these mixed 
solvents can be used as the example of 2 and 3. 

[0024] [Organic silicon compound which has 4.Si-N combination] The organic silicon compound 
which has Si-N combination of this invention is rich in reactivity with water or halogen acid, and 
when the Si-N combination cleaves, it has the capacity which decomposes water and halogen acid. 
And the decomposition product after a reaction is harmless to a cell performance. Moreover, since 
it is an organic compound, it has the compatibility over nonaqueous electrolyte. In addition, the 
above-mentioned "organic silicon compound which has Si-N combination" is a concept which also 
includes the organic silicon compound which has Si-N combination in the form which it makes 
natural that what has the singular number or two or more Si-N combination is included in a 
molecule, in addition is called into a molecule for example, Si-N-Si combination. 
[0025] The typical things of an organic silicon compound which have Si-N combination are the 
ORGANO silazane compound and an ORGANO disilazane compound. As long as it not only these 
but is an organic compound in short and has Si-N combination, it can use without asking how of 
the molecular structure. Even if these compounds use the thing of a single kind, they may use 
together two or more kinds of things. 

[0026] When 2 of the ORGANO silazane compound and the example of 3 are given, there are a 
trimethyl silane, an N.O-screw (trimethylsilyl) acetamide, etc. which have one Si-N combination in 
a molecule (N and N-diethylamino), N which has two or more Si-N combination in a molecule, the 
N-screw (trimethylsilyl) -1 , 4-butanediamine, etc. among them. As instantiation, the reaction 
formula of a trimethyl (N and N-diethylamino) silane and water is shown in "-izing 2", and the 
reaction formula of a trimethyl (N and N-diethylamino) silane and halogen acid HX is shown in "- 
izing 3. 
[0027] 
[Formula 2] 

HiC-CHf CH 8 H3C-CH2 CHs 

\ 1 \ 1 

N-Si-CHa +H t 0 - NH + HO-Si-CHa 

/l S 1 

H3C-CH1 CH* HaC-CHz CH, 

[0028] 
[Formula 3] 
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H»C-CH2 CHs 
X I 

N-Si-CH, -J-HX 
/ I 

HtC-CHa CH3 



H 8 C-CH* 

\ 



CHs 



HsC-CH 2 



NH + X-Si-CHa 
I 



CH S 



[0029] Moreover. 1. 1, 1, 3, 3, and 3-hexamethyldisilazane and 1. 1. 3. 3. 5, and 5-hexa methyl 
SHIKUROTORI silazane are mentioned as an example of the ORGANO silazane compound called 
an ORGANO disilazane compound, an ORUGANOTORI silazane compound, etc. of other types As 
instantiation, the reaction formula of 1. 1. 1, 3. 3. and 3-hexamethyldisilazane and water is shown in 
-King 4 . and the reaction formula of 1. 1. 1, 3. 3. and 3-hexamethyldisilazane and halogen acid 
HX is shown in -izing 5." 
[0030] 
[Formula 4] 



CH 3 CH, 

1 I 
H,C-Si -NH-Si-CH, 

> I 

CHs CHs 

[0031] 
[Formula 5] 



+ 2H20 



CH* 



CH 8 



H,C-Si -NH-Si-CHa + 2HX 
1 t 
CHs CHs 



— 2 



CH 3 
I 

HsC-Si-OH 
I 

CHs 



CHa 
I 

HsC-Si-X 
I 



+ NH, 



CHs 



+ NHs 



[0032] About the addition to the nonaqueous electrolyte of an organic silicon compound which has 
Si-N combination, since it says that the moisture contents in nonaqueous electrolyte are usually 
more than about 1 millimole / liter, it is desirable to add more than 1 millimole / liter corresponding 
to this. There is no limitation of the upper limit of the addition from the field of the operation and 
effect of this invention. However, since it says that the conductivity of nonaqueous electrolyte is 
lowered, the addition which exceeds I. in 0.5 mols /is not desirable. 

[0033] Even if there is no limitation in the method of adding the organic silicon compound of the 
above this inventions, for example, it adds to nonaqueous electrolyte before cell attachment, you 
may add directly in a cell container before **** after cell attachment. Special limitation will be in 
the distributed state of the organic silicon compound added to nonaqueous electrolyte. 
[0034] [the positive electrode of 5. nonaqueous electrolyte cell] — the composition of a positive 
electrode is [ that there is no limitation in any way ] well-known, unless it is contradictory to the 
principal part of the composition of this invention, since it is not the principal part of the 
composition of this invention — it is — it is — arbitrary composition is employable 
[0035] the case where for example, a nonaqueous electrolyte cell is a lithium ion battery — as the 
active material of a positive electrode — LiCo02, LiNi02, and LiMn 204 etc., at least, the mixture 
which made a kind, and an electric conduction assistant and a binder the shape of a paste with the 
partially aromatic solvent can be applied to both sides of the aluminum foil which is a positive- 
electrode charge collector, and the technique referred to as pressing with a roll-press machine 
can also be used after dryness 

[0036] [the negative electrode of 6. nonaqueous el ctrolyte cell] — the composition of a negative 
electrode is [ that there is no limitation in any way ] well-known, unless it is contradictory to the 
principal part of the composition of this invention, since it is not the principal part of the 
composition of this invention — it is — it is — arbitrary composition is mployable 
[0037] For example, when a nonaqueous electrolyte cell is a lithium ion battery, arbitrary carbon 
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materials, such as occlusion, easily graphitized carbon which can be emitted, difficulty graphitized 
carbon, and graphitization material, can be used for a lithium ion in reversible. And at least, the 
mixture of these negative-electrode active materials which made a kind and the binder the shape 
of a paste with the partially aromatic solvent can be applied to both sides of th copper foil which 
is a negative-electrode charge collector, and the technique referred to as pressing with a roll- 
press machine can also be used after dryness. 

[0038] Each composition of a positive electrode in case the above-mentioned nonaqueous 
electrolyte cell is a lithium ion battery, and a negative electrode can also transpose the either to a 
metal lithium. 

[0039] [composition of 7. nonaqueous electrolyte cell] — the overall composition of a cell is [ that 
there is no limitation in any way ] well-known, unless it is contradictory to the principal part of the 
composition of this invention, since it is not the principal part of the composition of this invention 

it is — it is — arbitrary composition is employable 
[0040] For example, about a cell configuration, it can be made cylindrical, a square shape, etc. 
When making it a cylindrical cell, a positive electrode and a negative electrode can be made to be 
able to counter through separator, and winding and the common practice referred to as putting 
this into a cell can and pouring in the electrolytic solution can also be adopted in the shape of a 
cylinder. 
[0041] 

[Example] Next, the example of the 1 st invention and the 2nd invention is explained. 
[0042] [an example 1] — Mitsubishi Chemical electrolytic-solution (LiPF6 / EC+DEC of 1 mol/L 
(1:1)) 50mL — receiving — 500 ppm ion-exchange distilled water and 1, 1, 3, 3 and 5 of the 1.4 
time mol, and 5-hexa methyl SHIKUROTORI silazane (Chisso make.) the following and "HMTS" — 
saying — in addition, it sealed into the sample bottle Acidity in the sample electrolytic solution 
after leaving the sample for seven days under a room temperature 0.1 mol/L The fixed quantity 
was carried out by neutralization analysis in NaOH solution (product made from the Wako Pure 
Chem industry). 

[0043] On the other hand, although 500 ppm ion-exchange distilled water was added to the above- 
mentioned electrolytic solution for comparison, HMTS performed the fixed quantity similarly about 
the example which was not added. 

[0044] Consequently, although the fluoric acid of the double-precision mol of the added water was 
detected in the example which did not add HMTS, fluoric acid was not detected in the example 
which added HMTS. 

[0045] [Example 2] It replaces with HMTS in an example 1, and is 1, 1, 1, 3, 3, and 3- 
hexamethyldisilazane (Chisso make.), the following and "HMDS" — saying — it carried out on the 
same conditions as an example 1 except [ all ] the point which carried out equimolecular-amount 
addition with HMTS 

[0046] Consequently, although the fluoric acid of the double-precision mol of the added water was 
detected in the example which did not add HMDS, fluoric acid was not detected in the example 
which added HMDS. 

[0047] [Example 3] The LiMn2 04 18.5 (product made from Honjo Chemical industry) weight 
section, and acetylene black (Tokai Carbon make) The 1 .5 weight sections and polyvinylidene- 
fluoride powder (product made from KUREHA chemistry) The slurry was obtained by mixing enough 
8 weight sections and the N-methyl pyrrolidone (product made from Wako Pure Chem industry) 72 
weight section. 

[0048] An applicator is used for this slurry and it is 20 micrometers in thickness. It applies on 
aluminum foil (positive-electrode charge collector), a dryness press is carried out, and it is to both 
sides. LiMn 204 Applied thickness 1 60 micrometers Positive-electrode material was obtained. 
[0049] On the other hand, it is a graphite (Osaka Gas MCMB). It is N-methyl pyrrolidone about the 
polyvinylidene-fluoride powder 10 weight section to the 100 weight s ctions. Solution which 
dissolved in the 100 weight sections The slurry was obtained by mixing the 100 weight sections 
enough. An applicator is used for this slurry and it is 10 microm t rs in thickness. Thickness which 
applied on copper foil (negative-electrode charge collector), carried out the dryness press, and 
applied the carbon mat rial to both sides 100 micrometers Negative-el ctrode material was 
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obtained. 

[0050] And what pierced to the negative electrode what pierced to th positive el ctrode what 
pierced the above-mentioned positive-electrode material with a diameter of 1 5mm in the shape of 
a disk, and pierced the above-mentioned negative-electrode mat rial with a diameter of 1 7mm in 
the shape of a disk, and pierced polyethylene separator (Tonen Chemical make) with a diameter of 
19.5mm in the shape of a disk further was used for separator, and th coin type cell which the 
positive electrode and the negative electrode were made to counter through separator was 
created. 

[0051] the above-mentioned cell — as the electrolytic solution — Mitsubishi Chemical 1 mol/L 
LiPF6 / EC+DEC (1:1) — 500 ppm of ion-exchange distilled water — the — What added HMTS 
(Chisso make) of a mol 1 .4 times, and was heated by 60 degreeC for 96 hours was poured in. And 
it ****(ed) and considered as the trial production cell of this example. 

[0052] Apart from this, the same trial production cell for comparison as the above was also 
constituted except the point of not adding HMTS. 

[0053] It is 1 mA/cm2 about this above-mentioned example and the trial production cell for 
comparison. A cell voltage by the constant current It charges until it is set to 4.2V, and also 
charge is continued by the constant voltage of 4.2V (the sum total of the charging time is 6 hours), 
and it continues. 0.5 mA/cm2 A cell voltage by the constant current The cycle deterioration test 
was performed by repeating this by making into 1 cycle charge-and-discharge process said 
[ discharging until it is set to 3.0V, and ]. 

[0054] The result is as being shown in drawin g 1 , and it turns out that the cycle property of a cell 
has been remarkably improved by addition of HMTS. 

[0055] [Example 4] It replaced with HMTS in an example 3, and except [ all ] the point which 
carried out equimolecular-amount addition of the HMDS (Chisso make) with HMTS, the cell was 
made as an experiment on the same conditions as an example 3, and the cycle deterioration test 
was performed. 

[0056] The result is as being shown in drawing 2 , and it turns out that the cycle property of a cell 
has been remarkably improved by addition of HMDS. 

[0057] [Example 5] It replaces with HMTS in an example 3, and is N and O-screw (trimethylsilyl) 
acetamide (Chisso make.), the following and "BSA" — saying — except [ all ] the point which 
carried out equimolecular-amount addition with HMTS, the cell was made as an experiment on the 
same conditions as an example 3, and the cycle deterioration test was performed 
[0058] The result is as being shown in dmywngji. , and it turns out that the cycle property of a cell 
has been remarkably improved by addition of BSA. 

[0059] [Example 6] It replaces with HMTS in an example 3, and is a trimethyl (N and N- 
diethylamino) silane (Chisso make.), the following and "DEATMS" — saying — except [ all ] the 
point which carried out equimolecular-amount addition with HMTS, the cell was made as an 
experiment on the same conditions as an example 3, and the cycle deterioration test was 
performed 

[0060] The result is as being shown in drawing 4 , and it turns out that the cycle property of a cell 
has been remarkably improved by addition of DEATMS. 



[Translation done.] 
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i, r ^ p v gi# s^«»s*st?«?ttfla# 

[0 02 0] *«WO*f*"C*^C(Dcfc^tti;^^A« 

at© 2, 3<omtox. -mmcv^^^^m^^^^c 
s?, — «tfb^*>*&iiw— Kfb^y^^ifflt^s 

[0021] &*>\ ±ieoj:^^ i ;^^Ami&r^<r 
[0 02 2 ] [ 2 . 3t^mfl¥S] 3t»WB»itt. «fffe 

&n*>* m<%\F>fitc3mnM , msc lipf b ^ libf« & 

tf LiAsF 6 (D£ ^ be, X.tm&tcEJ&bry v{t*m<D * 

HsC~CHz CHs 
\ i 
N-Si-CH 8 -hH.O -* 



So 

[0 0 2 3] C3. 

fct>T % W«SJ«coa3Btctt|®S*tft(r^ *<D2, 3 CD 
W<tLT, x*u>#-#*-h (ec) , 7-pfi/>^ 

-#*-h (PC) % i>X^;l/*;-*K*~ h ( DEC) , 5/ 
10 [0 0 2 4] C4. S i -N3B^**rS*«^r-f3Rfb 

t»St*5 B wafb^jr***^, #*«BjK 
tcSPtrsaffltt^wori^o ifeo. r s i - 

bt, ^*fC«x^S i - N-S i*££<fc 

[ 0 0 2 5 ] S i - NI^***a«tt^3Mb£«J© 

^v^tfWb^-c*^. cti6«:H6r. g-r&^w 
fflfb^r*?>, i -NgMSt^^or^i, 

cn^>ofb^!Bj«#-«B©*>co«:ffliirt, 

[0 02 6] ^(DW, *Vt/£V^1f>ft^<£>2, 3 

30 <Dm*mf&t, ^>mio©s i -Nis^*wra 

(N, N-^x^r^y) h^»>7X n. o 

-fcTX ( h Vjipjl,*/ *))],) 7-feF75 K**>, 
frC»»©S i -NM^^W-T^N, N* -tfX(HM 
3^>>j;u) -i, 4-^^>^75>f^§ 0 «is 
ilt, (N. N-^f;l-7^) h i ;^^^U^^> 

i*i©jgjc£;^4 rfb2j cc, (n, n-^x^7^ 
rrt 3 j te^ir 0 

[0027] 
40 [ft 2] 



H*C-CH 2 
\ 

r 

/ 

H 8 C-CH 2 



NH 



CH 8 

+ H0-Si-CH a 
l 

Qli 



[0 0 2 8 ] 



Hb3j 



(4) 



H»C~CH2 

x 

I 

/ 

H*C~CHa 



CH, 



N-Si-CH 8 +HX ~* 
I 

CH 3 



HsC"CH2 

V NH + X-Si-CH 3 
/ l 
HaC"CH2 CHs 



mmw- 11-16602 

6 

CH 3 



[0 02 9] X, fc<D5<{7'<D, Xfrrtsitis^y^it *tf><h*iOJg|£S;€: r{fc4J (C. 1. 1, 1, 3, 



^U^IfXt^OmtiyX, 1, 1, 1, 3, 3. 3 
— *:HM*Jl>S/i'^1f>*», 1, 1, 3, 3, 5, 5 10 

ilt, 1, 1, 1, 3, 3, 3 -^^jt^frlsisv* 
CHs CHa 

I 1 

H a C-Si -NH-Si-CH, + 2H 2 0 — 
i I 
CHs CHs 



3, 3 -^V-^^)^>^>t^uy>mHXt<D 

[0 0 3 0 ] 
[ft4] 



CH 3 
I 

H 8 C-Si-0H 
I 

CHa 



+ NH< 



[0 0 3 1 ] 



X * [ft5] 



CHa CHa 
I ( 

H,C-Si -NH-Si-CHa + 2HX — 
i I 

CHs CHa 

[0 03 2 ] Si- Ng^^^Wi^-ffit^© 

m&frh, cmmfcisx i $ 'j^v; ? mm^±£ 
mm? h c <t tu ^fp^c^ • ss*(dh^ & 30 

8l«**Tt/6i«9fflS^6». 0. 5WJ^h 
[0 0 3 3 ] feLt<E><£ ft*»W©W«^r -f *{fc£«J* 

[0 0 3 4 ] C 5 . #*WBSR«Sft©iES) JEScDfltfiX 

[003 5 ] WAtf#*W»««»^y ^^A-Y^>m 
Jft"C*StB^Ct:tt, jE%<DTg$mt L/rLiCoQ, , LiNiO 

[0 0 3 6] C 6 . #*KJ!^«ttO JHH 50 



CHa 

I 

HaC-Si-X 
i 

CHi 



+■ NHa 



[0037] fflfLmmmffimmmtt v*y^j*yn 

[0 0 3 8 ] ±|B©, #7K«Bf««S^';^^A>f 

[0039] c 7 . #*«o??R«?fi©fiifiED mm±fc 

[0 040] «ittf««»3RK:oi>rB. pjissl #12 
[0 04 1 ] 



[0042] tmmm 1 ) EMit^moimmm ( 1 mov 

L CDLiPF B /EC+DEC(1:1)) 50mUC>tf L X , 500ppmCD^ 
^<D1. 4fg^CDl, 1,3, 

3, 5, 5 -^-y-jfjiisza h V ^y*?y V 
m* thmtsj it^) zmzx, y-yy'nv 

mxmm > r ^samEttK: * o u ^ c io 

[0 04 3] — fcfc*3<Dfcat>frt. ±iaaS?^^500ppm 
[0 044] ^OJS^ HMTS«ftIlto-./cMt 

m t s fctaara o tern x it y ? mfimm z *i a a> ^ fc. 

[0 04 5] jeSfiWltCteWSHMTSKl 

ttAT v 1, 1, 1, 3, 3, 3 -^t^*;^^ 

1f> (^?V8. fc(T, THMDSJ if9) IrHMT 

s tW;«lfc^WJ4tS»H l £H 20 
[ 0 0 4 6 ] HMDS^^L&^o/cFJT 

[0 04 7] C^I*SCT3] LiMh 2 0, (^iffi^rS^Jl/X 
H) 72fi»«*-Hm^r*c£tt:j:D, 

fc. 30 
[0 048 ] £KDX7'J-^, Ty'Vtr-ZZm^Xm 
$20jLtm <DT;l/*f§ <IEtl*m*) _Bd&frU 
l/Xir, MfflK Li^ o« £^ffil/fc/¥£ 160 urn © 

[0 04 9 ] —-fs, BS& (*IK#x«<0MaMB) loomM 
+#ffi£"t&C£&t.fc*), X7'J^i/c 0 

**) ±cclfcflfu RK^^ur, Hffiw:K3R»f4* 40 

[0 05 0]flt, ±IBiEffiW*4^i[Sl5imi©n«tt 
KfJ^Sl>fcfe(3!)*iE«e:, ±ffi:S«Wft*i68l7taim<D 

[0 05 1 ] ±.nzmmc, n«$t£ or. EMit^Mo 



ftffiW- 1 1 - 1 6 6 0 2 

8 

lmol/L CD Li PF 6 /EC+DEC(l:l)fc^>£&^g*500 
ppm£^<D 1.4fi*JKDHMTS <*vV«) *JWAT6 

o° cr96«raJiDl»L//ci<D*, aAi/c e -eorwa 

[0 0 5 2] CftifcMMK, HMTS^Jn^^t^f 

[0053] ±%ttmRvtmmo&ftnmc^x 1 

HK4. 2 V©S«E-C3B«*»W OHWSfBO^fH* 
6B$H) , ElBOT O.Srr^/cm 2 ©S«gfermffimSE* s 3. 
0VKl&S*"C©JWi%ff 5. if^-»*ii«;l 

[0 0 54] ^OgSlfflHCStlOt*^ HMT 

[0 05 5] 3 HJ6«|3«:tetJ*HMTSK: 

ftAr, HMDS (9^V$?) ^HMTSif-t;Hi 

fin u fc*jy$*ti£r l£*fe0» 3 1 isi D*ftr*?ib*KfP 

[0 0 56] %<Dmmm2lC^-§rM*)X&K>* HMD 
S (DmWiC * o -cmr&Olf ^ L < K# 3 *l 

[0 05 7 ] C^*fefi»l5] mMM3taoWZ>HMTS(tC 

H (^9VlL WT, r B S A J tm*>) ^HMTSi 

m*j\smmmLtc£Mftte±xmiMM3 tmctkttxn 

[0 0 5 8 ] ^■<O*fi*«ia3iC7S'ril0r**t). B S A 
C£*5^S 0 

[0 0 5 9 ] CISKW6D jD»W3{c*jtt^HMTS«: 

f^Ar, (n, N-^xw^) h i ;^^;uv^> 

(^yVSSo J^T, r D E ATMS J tW*>) £HMT 

s tm^^mmmutc^Mmt±xmmm 3 £(hj c^f* 
[006O] -ecDte*«H4ic^ , raor*t), dea 

[H3 ] ^MWRtfttB^I©^ • issmif A Zhmte 



(6) 



Wm¥ 11-16 6 0 2 
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CH4] 





6 10 



